Background: Single nucleotide polymorphisms (SNPs) are the well-known molecular markers in genetics and breeding studies applied to veterinary sciences and livestock production. Advancement of next generation sequencing (NGS) provides a high-throughput means of potential putative SNP discovery. The aim of the study was to identify the putative genetic variants in gluteus medius muscle transcriptome of Polish Landrace pigs.
TRANSLATioNAL ReSeARch
iN VeTeRiNARy ScieNce Vol 2, No 1, 2019 Background With the rapid advancement in high-throughput (HT) next-generation genome sequencing (NGS), numerous studies were performed in last decade, to discovery the de novo and reference-based Single nucleotide polymorphisms (SNPs) discovery in cattle and pig domesticated animals [1] [2] [3] [4] [5] [6] [7] [8] [9] . The SNPs are generally the single nucleotide variations (SNVs) caused either by transitions (C/T or G/A) or transversions (C/G, C/A, or T/A, T/G), in the same position between individual genomic DNA sequences [10] [11] . In transcriptome analysis studies, SNP is the dominant type of DNA markers for genetic variation studies of any genomes [12] [13] , representing intergenic region (regions between genes), coding region of genes (exons), or non-coding regions of genes (introns, 5'UTR, 3'UTR, or exon-intron splicing sites) [14] . SNPs in the coding region (cSNPs) can be categorized into two types: synonymous cSNPs (affecting coding region) and nonsynonymous cSNPs (affecting protein sequence). It has been proved that considerable effects on protein function and gene expression can be caused by the both synonymous and nonsynonymous cSNPs, particularly at the regulatory coding regions. That is why, cSNP as a genetic marker has great potential in genetics and breeding studies in veterinary sciences [3] [4] . Due to the high density, scalability and genomewide distribution, SNPs are considered as ideal genetic markers to characterize the genetic resources and functional genes associated with economic traits [15] . In animal genetics for instance, SNPs have been widely used to identify the trait-associated variation within the domesticated animals [7] [8] [9] , and based on allele-specific assays and to discover genes linked to complex genetic traits in human [16] [17] . The availability of NGS technologies also provides a convenient approach to discover all SNPs and obtain relevant information on genomic position and genotyping in a single step. Data from reliable large-scale sequencing, especially in domesticated animals could improve the costeffectiveness and efficiency of detection of abundant SNPs. In NGS studies, several methods have been used for initial SNPs discovery in a high-TRANSLATioNAL ReSeARch iN VeTeRiNARy ScieNce Vol 2, No 1, 2019 throughput manner, such as whole-genome sequencing, exome capture, RNA sequencing, methylated DNA sequencing, and restriction enzyme (RE) digestion [18] [19] . In our study, we utilized the transcriptome sequencing using the RNA-seq NGS method. This method has become one of the most effective HT-NGS technique with high accuracy and cost-effective to discover wide range of novel genomics information including SNPs variations. The potential advantages to carry out SNP analysis using RNA-seq data includes i) identification of thousands of cSNPs and the expression levels of functional genes with sequence variations at a reasonable cost; ii) the location of variations in coding regions associated with the economic trait of domesticated animal's traits can be identified and the phenotypes can be predicted according to genotypes [20] . Moreover, RNA-seq is also a capable to perform the transcriptome studies such as gene characterization, gene expression quantification as well as post translational process analysis [21] . In this presented paper, we have performed the transcriptome sequencing of the gluteus medius muscle of Polish Landrace pigs and utilized the MiSeq illumina NGS platform known for its good sequencing coverage, read quality and SNP detection [3] [4] . Moreover, a detailed mapping statistics of gluteus medius muscle transcriptome of Polish Landrace pig is analyzed and presented in Table 2 . Results revealed that gluteus medius muscle transcriptome of Polish Landrace pig was successfully mapped to the Exon-exon and Exon-intron boundaries, total exon, total intron and total genes of the sus scrofa reference genome ( Table 2 ). Data filtration using Microsoft Excel and SNP discoveries: The processed paired-end reads of 151bp were assembled into contigs to the reference sus scrofa genome using the GATK [29] and SAMtools [30] pipelines to detect the novel cSNP in gluteus medius muscle transcriptome of Polish Landrace pigs. The detailed obtained results are presented in two supplementary tables `) and further summarized in Table 3 . The obtained identified cSNPs results were classified into two types, the first one was homozygous type cSNP (cSNPs that were presented between PUFAs dietary groups but not between two alleles of an individual dietary group of Polish Landrace pig), and heterozygous types cSNP (cSNPs that were presented between two alleles of an individual PUFUs dietary group of Polish Landrace pig). As shown in Table 3 , the number of heterozygous cSNPs were lower (12965 and 15679, respectively) than homozygous 
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Discussions
The objective of presented study was to investigate the porcine muscle transcriptome and to explore the genetic variability in terms of SNPs/ SNVs in the Polish Landrace pigs fed with omega-6 and omega-3 fatty acid. Our results provide novel cSNP transcriptomic data (https://www. ncbi.nlm.nih.gov/sra) of Polish Landrace breed to explain the regulatory mechanisms of the muscle tissue's biological response to increased concentration of omega-6 and omega-3 fatty acids (PUFAs) diets [22] . Recent studies have reported that consumption of PUFAs and other fatty acids diets were genetically regulated the growth performance and immune system in pigs [23] . In our study, the mapping results identified a total of 50.5 million paired-end reads (18 million in high PUFAs and 32.5 million low PUFAs group) in gluteus medius muscle transcriptome of Polish Landrace pig and were successfully mapped to the Exon-exon and Exon- [24] . Among the strengths of the present study is that the scale of RNA-seq based NGS analysis allowed the cSNP/cSNV discovery in Polish Landrace, However, the limitation of lack of causal mutations within the coding region as well as animal acid substitutions should be considered in the interpretation of most of the finding results.
Conclusions
In our study, we have identified two cSNPs dataset representing the gluteus medius muscle transcriptome of Polish Landrace pigs fed with a control diet (low) and pigs fed with a PUFAs diet (high). Identification of cSNPs in gluteus medius muscle may be helpful to develop a set of candidate genetic markers specific to Polish Landrace pig breed, which eventually can be utilized in genome-wide association studies (GWAS), and to finally implement on marker assisted selection (MAS) and genomics selection (GS) program in active breeding population of Polish Landrace pigs in Poland. 
Materials and Methods
Animals:
The gluteus medius muscle samples of Polish Landrace pigs for RNA-seq based NGS experiment were selected based on fatty acid profiles in order to compare muscle transcriptomes characterized by low (control groups) and high (PUFAs enriched diet groups) omega-6/omega-3 fatty acids ratio in Polish Landrace pigs. The threshold value of < 7 for low and > 7 for high omega-6/omega-3 fatty acids ratio was used in this study [22] . After slaughtering the gluteus medius muscle tissues were collected at the Institute IGHZ, Jastrzębiec and were frozen in liquid nitrogen and stored at − 80 °C for further RNA extraction. The number of samples used in RNA-seq based NGS experiment were 6 each for high and low PUFAs group of Polish Landrace purebred.
RNA extraction:
Total RNA was extracted from 20-30 mg of gluteus medius muscle of Polish Landrace purebred pigs. The total RNAs (n=12) were isolated by a guanidine protocol as described by Chomczynski and Sachi et al. [25] using RNeasy Lipid Tissue Mini Kit (Qiagen, Hilden, Germany) following the manufacturer's instructions and treated with DNAfree DNA Removal kit (Invitrogen, Life Technologies, CA, USA) to remove DNA contamination. The concentration and purity of RNA samples were assessed by Qubit (Life Technologies, CA, USA). RNA purity was estimated with the NanoPhotometer® spectrophotometer (IMPLEN, CA, USA) and integrity was evaluated by the RNA Nano 6000 Assay Kit of the Agilent Bioanalyzer 2100 system (Agilent Technologies, CA, USA). The high quality extracts (RIN ≥ 8) were used for cDNA libraries synthesis. for poly(A) selection for enrichment of messenger RNA (mRNA). The purified extracts of mRNA were pooled together within each group and equal amount of mRNA were used to ensure the most robust transcriptome. The synthesis of libraries for each dietary group experimental group combination were prepared in duplicate (technical replicates) represented as two for control (normal diet) groups and two for experimental (PUFAs diet) groups. The pooled cDNA libraries were loaded onto the flow cell channels of Illumina MiSeq platform to proceed the NGS sequencing of gluteus medius muscle transcriptome using standard Illumina sequencing kit protocols according to the manufacturer's recommendations. The RNA-seq experiment yielded the paired-end sequencing reads of 151bp.
Library construction and transcriptome sequencing:
Preprocessing of the RNA-seq data: After NGS sequencing, two RNAseq raw data were obtained. Illumina pipeline were used for image acquisition and base-calling. Raw reads were first filtered and discarded for mistaken base calling. Raw reads were then processed by adaptor trimming and removing of low-quality bases. Very short reads (less than 20 nt) were also dropped. The preprocessing of the raw RNA-seq data was performed using Trimmomatic tool [26] and included trimming of adaptor sequences and read filtering based on Illumina quality score (QS) after cleaning and correcting the abundance of contaminating sequences, average read length, GC content, presence of adaptors or overrepresented k-mers. To ensure reliability of the resulting data, its characteristics were inspected using FastQC tool [27] . Finally, RNA-seq data were achieved as a FastQ files type containing processed raw reads with high quality score [28] .
Transcriptome mapping and SNP detection:
The raw RNA-seq reads imported from Illumina were uploaded into CLC Genomics workbench v. 6.0 (CLC Bio, Aarhus, Denmark). The reference genome Sus scrofa v.10.2 was downloaded from pig reference genome assembly website resources (https://www.ensembl.org/Sus_scrofa/Info/Index) and RNA-seq reads of 151bp in lengths were mapped onto the reference genome. Subsequently, were applied to perform the. After read alignment, SNP detec- 
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